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(57) ABSTRACT

A bag constructed of a weed suppression material for
packaging a ground cover material. When the bag is in a
closed configuration, the bag serves as a container for
shipping, handling, and storage of the ground cover mate-
rial. When the bag is opened and unfolded, and the ground
cover material within the bag is spread over the opened and
unfolded bag, the bag serves as a layer of weed suppression
material on top of underlying soil and beneath the ground
cover. The weed suppression material is a porous, water
permeable, biodegradable film made from mixtures of a
polybutylene succinate (PBS) resin, a polyhydroxy alkano-
ate (PHA) resin, a polylactic acid (PLA) resin, a polybuty-
lene adipate terephthalate (PBAT) resin, a polybutylene
adipate succinate (PBAS) resin, or a thermoplastic starch
(TPS).
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1
WEED SUPPRESSION SYSTEM AND
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and is a continuation-
in-part of U.S. patent application Ser. No. 14/768,472, filed
Aug. 18, 2015, which is the national phase application of
Patent Cooperation Treaty International Application No.
PCT/US2014/047556, filed Jul. 22, 2014, which claims
priority to U.S. patent application Ser. No. 14/157,650, filed
Jan. 17, 2014, now U.S. Pat. No. 8,935,882, which is a
continuation-in-part application of U.S. patent application
Ser. No. 13/959,204, filed Aug. 5, 2013, now U.S. Pat. No.
8,931,211, which is a continuation-in-part application of
U.S. patent application Ser. No. 12/795,841, filed Jun. 8,
2010, now U.S. Pat. No. 8,522,476, which claims priority
from U.S. Provisional Patent Application No. 61/219,137,
filed Jun. 22, 2009, and this application claims priority to
and is a continuation-in-part of U.S. patent application Ser.
No. 14/467,352, filed Aug. 25, 2014, which is a divisional
application of U.S. patent application Ser. No. 13/959,204,
filed Aug. 5, 2013, which is a continuation-in-part applica-
tion of U.S. patent application Ser. No. 12/795,841, filed
Jun. 8, 2010, now U.S. Pat. No. 8,522,476, which claims
priority from U.S. Provisional Patent Application No.
61/219,137, filed Jun. 22, 2009 all of which are incorporated
by reference.

FIELD OF THE INVENTION

This invention generally relates to a bag for packaging
landscaping material particularly ground cover, relates to
fabric for constructing the bag, and relates to methods for
using the bag for weed suppression, pest control, soil
amendments, and water control.

BACKGROUND OF THE INVENTION

In a planting bed for flowers and/or vegetables, a ground
cover, including mulches, rock, composted soil (garden soil
or potting soil), and ground synthetic particles, is often
spread on top of the soil among the flowering plants and/or
the vegetables plants. The ground cover offers several
advantages. The ground cover can be selected to maintain
soil moisture or to inhibit soil compaction. In the case of
flower beds, the ground cover can be selected to create a
pleasing aesthetic appearance to show off the flowers.

In order to lower the maintenance required for planting
beds, particularly to inhibit the growth of weeds in the
planting beds, a separate weed suppression material is often
laid on top of the soil and under the ground cover.

In planting individual plants, such as flowers and/or
vegetables, in a planting bed, the soil of the planting bed
often needs amendment by the addition of a top layer of
enriched composted soil. In addition, weeds in the planting
bed should be controlled as the flowers and/or vegetables
mature. Further, moisture should be retained in the soil of
the planting bed. Therefore, a need exists for a simple
method for planting individual plants, such as flowers and/or
vegetables, in a planting bed that addresses the need for soil
amendment, weed control in the planting bed, pest control,
and moisture retention.

At the beginning of a growing season, the underlying soil
of a planting bed typically is tilled in order to prepare the
planting bed for new plants. Consequently, the weed sup-
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pression material from the previous growing season must
not interfere with the tillage implements used for preparing
the planting bed for the next growing season. Further, a need
exists for a weed suppression material that is soil biode-
gradable. Particularly, the weed suppression material should
remain sufficiently intact to control the weeds for a growing
season and then should biodegrade into the surrounding soil
during the next few growing seasons so that the weed
suppression material does not build up in the soil and
interfere with tillage and planting. Bags made from a soil
biodegradable weed suppression material must also be
strong and durable enough to accommodate shipping, han-
dling, and storage.

Organic materials and mulches located adjacent the foun-
dation of a building create a risk of insect intrusion and of
water damage. Consequently, a need exists to easily create
a buffer zone of rock along the perimeter of the foundation
of the building to inhibit insect intrusion, control water
damage, and control weeds.

Downspouts from the gutters of a building create the
potential for erosion at the site where the downspout dis-
charges water onto the landscape around the building.
Therefore, a need exists for erosion control at the discharge
point of the building downspouts.

SUMMARY OF THE INVENTION

The present invention addresses the need for a ground
cover and the need for a weed suppression material for a
planting bed. Particularly, the present invention comprises a
bag constructed of a fabric that serves as a weed suppression
material for packaging a ground cover. When the bag of the
present invention is in its closed configuration, the bag
serves as a container for shipping, handling, and storage of
the ground cover. When installing the ground cover in the
planting bed, the bag of the present invention is opened and
unfolded, and the ground cover within the bag is spread over
the opened and unfolded bag. Consequently, the bag fabric
serves as a layer of weed suppression material on top of the
underlying soil and beneath the ground cover.

The ground cover that may be used in connection with the
bag of the present invention may include mulches, such as
pine straw, chipped wood bark, grain straws, shredded wood
materials, or other mulches known to those of ordinary skill
in the landscaping art. The ground cover may also include
rock, including sand, crushed stone, gravel, pea gravel,
graded stone, shale, or other rock materials known to those
of ordinary skill in the landscaping art. The ground cover
may also include ground synthetic particles, such as ground
rubber particles and ground plastic particles. The ground
cover may also include composted soil.

The weed suppression material for the bag of the present
invention may be a sheet of perforated plastic, biodegrad-
able/compostable plastic film, paper, cardboard, or cloth
fabric. For most planting bed applications, the weed sup-
pression material should be porous in order to allow water
and air to pass through the weed suppression material to the
roots of the plants in the underlying soil. The bag of the
present invention may be constructed with an impervious
temporary outer coating or an impervious internal liner to
ensure integrity of the bag during shipping, handling, and
storage. The temporary coating or liner dissolves when the
bag comes in contact with moist soil, or the temporary liner
is manually removed when the bag is opened. Further, the
weed suppression material of the bag may be biodegradable
within a 3 to 42 month period of time to ensure suppression
of weeds during the growing season and to ensure that there
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is no long-term buildup of the weed suppression material in
the planting bed from growing season to growing season.
The weed suppression material of the bag may also be
compostable. The weed suppression material of the bag may
be colored on the inside to match the color of the ground
cover packaged in the bag so that when in place, the bag,
underlying the ground cover material, will not be obtrusive
in the planting bed. The weed suppression material com-
prising the bag may also be coated or impregnated with an
additive including fertilizer, pesticide, or beneficial
microbes for release into the underlying soil. Because the
area of the unfolded bag is a known parameter, the bag can
be impregnated with an accurate dose of fertilizer, pesticide,
or beneficial microbes to the underlying soil. Further, the
weed suppression material comprising the bag may also be
coated with or impregnated with an antimicrobial so that the
bag does not mildew or mold during shipping, handling, or
storage.

For bags used in planting beds, the weed suppression
material that forms the bag is preferably biodegradable in
the surrounding soil. The biodegradable weed suppression
material is designed to degrade in the surrounding soil
within 3-42 months depending on the application so that the
weed suppression material does not build up in the planting
bed from growing season to growing season. A particularly
advantageous bag material that serves as a biodegradable
weed suppression material for the bags of the present
invention includes a porous, water permeable, biodegrad-
able film made from a polybutylene succinate (PBS) resin or
a porous film made from a blend of a PBS resin and a
polyhydroxy alkanoate (PHA) resin. The porous films used
as weed suppression materials include films made from
blends of 100%-25% PBS resin and 0%-75% PHA resin.
Other suitable resins for the weed suppression material of
the present invention include polylactic acid (PLA), poly-
butylene adipate terephthalate (PBAT), polybutylene adipate
succinate (PBAS), thermoplastic starch (TPS), and mixtures
thereof. Where more rapid biodegradation is required, the
mixtures of the identified PBS resin and the identified PHA
resin include less PHA resin. Alternatively, where slower
biodegradation is required, the mixtures of the identified
PBS resin and the identified PHA resin include more PHA
resin. Biodegradation time can be controlled by alternative
blends of the resins identified above.

The porous, water permeable, biodegradable weed sup-
pression material is created by a blown film extrusion
process and then microperforated for moisture and vapor
control. The resins may include any additive to the biode-
gradable resin mixture that does not affect biodegradability.
Such additives may include for example, moisture control
agents, fillers, colorants, and compatibilizers. Alternatively,
the resins may include additives that control degradation by
undesired factors such as UV stabilizers and thermal stabi-
lizers. The thickness of the porous, water permeable, bio-
degradable weed suppression material ranges from 1.0 mil
to 10.0 mil depending on upon the application and location
of use. Preferably, the thickness of the weed suppression
material ranges from 1.5 mils to 6.0 mils. Such thicknesses
represent a range in which the bags made from the biode-
gradable weed suppression material are sufficiently strong to
accommodate shipping, handling, and storage during a 4 to
6 month supply chain time period and yet are biodegrade
within a 3 to 42 month period of time once exposed to the
underlying soil in the planting bed.

In applications where the ground cover is spread over a
large area without planting beds, the weed suppression
material may be impervious to both air and water to ensure
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total weed control by depriving the weeds in the underlying
soil of moisture and air. In such circumstances, the imper-
vious weed suppression material may also be used to direct
the flow of water toward drainage facilities or toward
adjacent plant beds to increase the water available for such
adjacent plant beds. Such an impervious weed suppression
material may include, among other materials, a plastic film
or a coated paper laminate.

The bag constructed of weed suppression material in
accordance with the present invention has indicia on its
outer surface indicating where and how the bag should be
opened. Particularly, the indicia may comprise bonded
seams (glued or hot melted), sewn seams, tear strips, per-
forations, or printed cut lines to facilitate opening and use of
the bag as a weed suppression material. In one embodiment
of the bag in accordance with the present invention, the bag
may have bonded seams (glued or hot melted), sewn seams,
tear strips, perforations, or printed cut lines arranged in the
form of a capital “I”, with the leg of the “1” running along
the center of the length of the bag and with the top and
bottom bars of the “I” running along the end edges of the
bag. In a second embodiment of the bag in accordance with
the present invention, the bag may have bonded seams
(glued or hot melted), sewn seams, tear strips, perforations,
or printed cut lines arranged in the form of a capital “I”, with
the leg of the “I”” running along the center of the width of the
bag and with the top and bottom bars of the “I” running
along the side edges of the bag. In a third embodiment of the
bag in accordance with the present invention, the bag may
have bonded seams (glued or hot melted), sewn seams, tear
strips, perforations, or printed cut lines on both end edges
and on one of the side edges of the bag. In a third embodi-
ment of the bag in accordance with the present invention, the
bag may have bonded seams (glued or hot melted), sewn
seams, tear strips, perforations, or printed cut lines on both
side edges and on one of the end edges of the bag.

In use, the bag of the present invention containing the
ground cover (mulch, rock, composted soil, or ground
synthetic particles) is laid on the exposed soil adjacent the
plants. The bag is then opened by means of indicia, such as
bonded seams (glued or hot melted), sewn seams, tear strips,
perforations, or printed cut lines. Once the bag has been
opened, the bag is unfolded around the plants in the planting
bed. Holes are cut or torn in the weed suppression material
to accommodate the plants in the planting bed. The instal-
lation is completed by spreading the ground cover over the
exposed portions of the unfolded bag. Alternatively, the bag
and groundcover may be installed before plants are installed
in the planting bed. In that circumstance, holes are cut or
torn in the bag after installation of the bag and ground cover,
and the plants are inserted through the holes in the bag into
the underlying soil. Where enriched composted soil, such as
garden soil is used as ground cover, the bag is opened and
placed flat over the underlying soil. The composted soil in
the bag is then spread over the open bag. The plants are then
planted through a hole in the open bag and grow through the
composted soil on top of the bag while the weeds in the
underlying soil are suppressed.

The relationship between the size of the bag and the
amount of ground cover contained in the bag provides a
measure for the proper installation of the ground cover to the
proper depth. In other words, the amount of ground cover
included in the bag is just the right amount to cover the bag
to the proper depth when the bag is unfolded. In order to
accommodate the volume of ground cover in the bag, the
bag may also include one or more extra panels attached
adjacent the bonded seams (glued or hot melted), sewn
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seams, tear strips, perforations, or printed cut lines so that,
when the bag is unfolded with the extra panels, additional
area of weed suppression material is available to accommo-
date the volume of ground cover in the bag.

Further, the bag made of porous, water permeable, bio-
degradable weed suppression material and filled with ground
cover consisting of planting material, including but not
limited to enriched composted soil, mulches (organic and
inorganic), soil amendment products, or mixtures thereof,
enables a method of planting individual plants, such as
flowers and/or vegetables, in a planting bed while at the
same time amending the soil of the planting bed, controlling
weeds in the planting bed, and retaining moisture in the
planting bed. The bag made of porous, water permeable,
biodegradable weed suppression material is laid out on the
planting bed, opened along indicia representing means for
opening the bag, and unfolded to a flat configuration. Once
unfolded, the enriched soil is spread out to cover the porous,
water permeable, biodegradable weed suppression material.
Once the bag has been opened, laid flat, and covered with the
enriched soil, individual openings are made in the enriched
soil, the porous, water permeable, biodegradable weed sup-
pression material, and the underlying soil of the planting
bed. Individual plants are inserted into the openings and
therefore in contact with the overlying enriched soil, the
porous, water permeable, biodegradable weed suppression
material, and the underlying soil of the planting bed.

The present invention also contemplates a foundation
buffer bag that is constructed of a water impermeable,
non-degradable material and that is filled with a ground
cover such as a rocks or synthetic particles. Such a buffer
bag enables a method of establishing a protective buffer zone
adjacent the foundation of a building to lower the risk of
insect intrusion and water damage. The bag is dimensioned
to coincide with the width of the buffer zone. The buffer bag
is laid out adjacent the foundation of the building, opened
along indicia comprising means for opening the buffer bag,
and unfolded to a flat configuration adjacent the building
foundation. Once unfolded, the ground cover in the buffer
bag is spread out to cover the flat impermeable, non-
degradable bag except for a segment at one end. The next
buffer bag is laid out in the same fashion and overlaps the
uncovered segment of the first buffer bag. The ground cover
in the second buffer bag is then spread out to cover the
overlap leaving another uncovered segment at the opposite
end to accommodate the third buffer bag, and so on to create
the buffer zone. Alternatively, the foundation buffer bag may
be configured as a buffer spray bag that includes sleeves
along the side edges of the front panel and along the side
edges of the back panel. Once the spray bag is unfolded, the
front panel sleeves and the back panel sleeves form sec-
tioned sleeves along the side edges of the unfolded spray bag
with gaps between the front panel sleeves and the back panel
sleeves. Tubing may then be inserted into the sleeves along
the edges of the bag, and emitters or spray heads may be
connected to the tubes at the gaps. The emitters or spray
heads are then used to spray pesticides onto the ground cover
thereby creating a pesticide treated a buffer zone adjacent the
foundation of the building. Alternatively, the tubes may be
inserted into the sleeves of the bag prior to shipment.

The present invention also contemplates a downspout bag
that is constructed of a water permeable, non-degradable
material and that is filled with a ground cover such as rocks
or synthetic particles. Such a downspout bag enables a
method of controlling erosion at the point where a down-
spout or other conduit discharges water onto the surrounding
landscape or where other water runoff occurs. The water
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permeable, non-degradable downspout bag is laid out so that
the downspout discharges water directly onto the front panel
of the bag. Because the downspout bag is permeable, the
water passes into the downspout bag and is dispersed
through the bottom panel of the downspout bag into the
surrounding soil. The ground cover in the downspout bag
provides structure for the downspout bag and keeps the back
panel of the downspout bag fully and frictionally engaged
with the soil below. The back panel of the bag may be less
water permeable than front panel in order to partially direct
water away from the underlying soil. Alternatively, the water
permeable, non-degradable downspout bag may be opened
along indicia comprising means for opening the downspout
bag and unfolded to a flat configuration under the down-
spout. The ground cover is then spread over the flat down-
spout bag so that the water discharged from the downspout
impinges directly on the ground cover. The ground cover
holds the water permeable, non-degradable material of the
downspout bag securely against the underlying soil to fric-
tionally engage and hold the soil in place. In a further
alternative, the water permeable, non-degradable downspout
bag may include an additional flap that extends from one end
of the downspout bag to provide a spillway for excess water
that is not retained by the ground cover or dispersed through
the back panel of the downspout bag into the surrounding
soil. The back panel of the bag and the additional flap may
be less water permeable than the front panel of the bag in
order to partially direct water away from the area surround-
ing the bag and the unfolded flap.

Further objects, features and advantages will become
apparent upon consideration of the following detailed
description of the invention when taken in conjunction with
the drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of a first embodiment of an
unopened bag with bonded seams (glued or hot melted),
sewn seams, tear strips, perforations, or printed cut lines in
an “I” shape in accordance with the present invention.

FIG. 2 is a top plan view of the bag of FIG. 1 opened and
unfolded in accordance with the present invention.

FIG. 3 is a top plan view of a second embodiment of an
unopened bag with bonded seams (glued or hot melted),
sewn seams, tear strips, perforations, or printed cut lines in
an “I” shape in accordance with the present invention.

FIG. 4 is a top plan view of the bag of FIG. 3 opened and
unfolded in accordance with the present invention.

FIG. 5 is a top plan view of a third embodiment of an
unopened bag with sewn bonded seams (glued or hot
melted), seams, tear strips, perforations, or printed cut lines
along two end edges and along one side edge in accordance
with the present invention.

FIG. 6 is a top plan view of the bag of FIG. 5 opened and
unfolded in accordance with the present invention.

FIG. 7 is a top plan view of a fourth embodiment of an
unopened bag with sewn bonded seams (glued or hot
melted), seams, tear strips, perforations, or printed cut lines
along two sides edges and along one end edge in accordance
with the present invention.

FIG. 8 is a top plan view of the bag of FIG. 7 opened and
unfolded in accordance with the present invention.

FIG. 9 is a top plan view of a fifth embodiment of an
unopened bag with bonded seams (glued or hot melted),
sewn seams, tear strips, perforations, or printed cut lines in
an “I” shape in accordance with the present invention.
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FIG. 10 is a top plan view of the bag of FIG. 9 opened and
unfolded and including extra panels in accordance with the
present invention.

FIG. 11 is a section view of planting bed soil, of a weed
suppression material of the bags of FIGS. 1-10 opened and
unfolded on top of the soil, and ground cover on top of the
weed suppression material all in accordance with the present
invention.

FIG. 12 is a section view of the planting bed soil, of a
multilayer weed suppression material of the bags of FIGS.
1-10 opened and unfolded on top of the soil, and ground
cover on top of the weed suppression material all in accor-
dance with the present invention.

FIG. 13 is a perspective view of a downspout bag.

FIG. 14 is a perspective view of a downspout bag with a
flap forming a spillway.

FIG. 15 is a plan view of the downspout bag with the flap
forming a spillway.

FIG. 16 is a perspective view of a spray bag with edge
sleeves in a closed configuration.

FIG. 17 is a perspective view of the spray bag with edge
sleeves in a partially opened configuration.

FIG. 18 is a plan view of the spray bag with sectioned
edge sleeves and with tubing installed.

FIG. 19 is a plan view of the spray bag with sectioned
edge sleeves and with tubing and emitters installed.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to the drawings, a first embodiment of a
bag 10, constructed of a weed suppression material 12 in
accordance with the present invention, is illustrated in FIGS.
1-2. FIG. 1 shows the bag 10 in its closed configuration.
FIG. 2 shows the bag 10 in its open configuration. The bag
10 is formed of a weed suppression material 12. The weed
suppression material 12 for the bag 10 may be a sheet of
perforated plastic, biodegradable/compostable plastic film,
paper, cardboard, or cloth fabric (woven or nonwoven). For
most planting bed applications, the weed suppression mate-
rial 12 may be a layer 13 (FIG. 11) of porous material in
order to allow water and air to pass through the weed
suppression material 12 to the underlying soil 18 (FIG. 11).
In practice, the porous layer 13 may be implemented by
three layers of wet strength Kraft paper. The number and
thickness of individual layers comprising porous layer 13
may be adjusted to meet the requirements of shipping,
handling, and storage on one hand, and proper porosity for
use as a weed suppression material.

The bag 10 of the present invention may also be con-
structed with an impervious temporary outer coating (not
shown) or an impervious temporary internal liner 15 (FIG.
12) to ensure integrity of the bag 10 during shipping,
handling, and storage. The temporary impervious outer
coating (not shown) dissolves when the weed suppression
material 12 bag comes in contact with moist soil 18 or when
the temporary impervious liner 15 is manually removed
when the bag is opened. Further, the weed suppression
material 12 of the bag 10 may be biodegradable within a 3
to 42 month period of time to ensure suppression of weeds
during the growing season and to ensure that the weed
suppression material 12 does not build up in the planting bed
from growing season to growing season. The weed suppres-
sion material 12 of the bag 10 may also be compostable.

The weed suppression material 12 of the bag 10 may be
colored on the inside of the bag 10 to match the color of the
ground cover 14 (FIGS. 11 and 12) packaged in the bag 10
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so that when the weed suppression material 12 of the bag 10
is in place under the ground cover material, the weed
suppression material 12 will not be obtrusive in the planting
bed. The weed suppression material 12 comprising the bag
10 may also be impregnated with fertilizer, pesticide, insec-
ticide, herbicide, or beneficial microbes for release into the
underlying soil. Boric acid may be coated onto the weed
suppression material 12 to reduce flammability and to pro-
vide an insecticide. Further, the weed suppression material
comprising the bag may also be coated with or impregnated
with an antimicrobial so that the bag does not mildew or
mold during shipping, handling, and storage. Because the
area of the unfolded bag 10 (FIG. 2) is known, the impreg-
nated bag 10 provides an accurate dose of fertilizer, pesti-
cide, insecticide, herbicide, or beneficial microbes to the
underlying soil. Likewise, because the area of the unfolded
bag is known, the amount of ground cover contained in the
bag can be measured to ensure that when ground cover is
spread on the open bag, the ground cover is at the correct
depth.

For bags 10 used in planting beds, the weed suppression
material 12 that forms the bag is preferably biodegradable in
the surrounding soil 18 (FIGS. 11 and 12). The biodegrad-
able weed suppression material 12 is designed to degrade in
the surrounding soil 18 within 3 to 42 months depending on
the application so that the biodegradable weed suppression
material 12 does not build up in the planting bed from
growing season to growing season. A particularly advanta-
geous bag material that serves as a biodegradable weed
suppression material 12 for the bags 10 of the present
invention includes a porous film made from a polybutylene
succinate (PBS) resin or a porous film made from a blend of
the PBS resin and a polyhydroxy alkanoate (PHA) resin.
One suitable PBS resin is sold by Showa Denko K.K of
Tokyo, Japan under the trademark Bionolle 1001 MD. One
suitable PHA resin is sold by Shenzhen Ecomann Biotech-
nology Co., Ltd. Of Shenzhen, Guangdong, China under the
trademark Ecomann Bioresin EM10080. The weed suppres-
sion material may also be a film formed from a PLA, PBAT,
PBAS, TPS, or mixtures thereof. Two suitable PLA resins
are available from Toray Industries, Inc., Nihonbashi Mitsui
Tower, 1-1, Nihonbashi-Muromachi 2-chome, Chuo-ku,
Tokyo 103-8666, Japan, under the trademark Ecodear and
from NatureWorks, LLC, 15305 Minnetonka Boulevard,
Minnetonka, Minn. 55345 USA under the trademark Ingeo.

The porous films used as weed suppression materials
include films made from blends of 100%-25% of the PBS
resin and 0%-75% of the PHA resin. Where more rapid
biodegradation is required, the mixtures of the identified
PBS resin and the identified PHA resin include less PHA
resin. Alternatively, where slower biodegradation is
required, the mixtures of the identified PBS resin and the
identified PHA resin include more PHA resin. Biodegrada-
tion time can be controlled by alternative blends of the resins
identified above.

The porous biodegradable weed suppression material 12
is created by blown film extrusion, cast film extrusion with
or without orientation, or any other plastic film production
process. The biodegradable weed suppression material 12
has a thickness of 1.0 mils to 10.0 mils. Preferably, the
thickness of the biodegradable weed suppression material 12
is from 1.5 mils to 6.0 mils. For planting beds, the biode-
gradable weed suppression material 12 is microperforated
for moisture control and air permeability. The degree of
perforation assures that water vapor and air can pass through
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the biodegradable weed suppression material 12 while pre-
venting weeds from breaching the biodegradable weed sup-
pression material 12.

The resins mixtures may include any additive to the
biodegradable resin mixture that does not affect biodegrad-
ability. Such additives may include for example, moisture
control agents, fillers, colorants, and compatibilizers. Alter-
natively, the resins mixtures may include additives that
control biodegradability such as UV stabilizers and thermal
stabilizers.

The weed suppression material 12 generally biodegrades
in a linear fashion over time. A weed suppression material
made of 100% PBS resin biodegrades faster than blends of
PBS resin and PHA resin. Because PBS is a class of
polymers, other polymers in the class may degrade more
slowly than the identified PBS resin that was used in the tests
described herein. In addition to the effect of the blend of PBS
resin and PHA resin, the rate of biodegradation is affected by
the thickness of the weed suppression material 12, the
amount of moisture to which the weed suppression material
12 is exposed, the temperature, any UV radiation that
penetrates the ground cover, and bacteria in the underlying
soil. Thicker weed suppression material 12 biodegrades
slower than thinner weed suppression material 12. Biodeg-
radation rate is increased by the presence of moisture in
contact with the weed suppression material 12, by increased
temperature, by the presence of UV radiation, and by the
presence of bacteria in the underlying soil.

The biodegradable weed suppression material 12 was
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testing was an impervious film without microperforation.
Four sets of bags were constructed of biodegradable weed
suppression material. The first set of bags of weed suppres-
sion material was formed from 100% PBS resin (Material
100). Material 100 had an average thickness of 3.61 mils.
The second set of bags of weed suppression material was
formed from a blend of 75% PBS resin and 25% PHA resin
(Material 75/25). Material 75/25 had an average thickness of
2.95 mils. The third set of bags of weed suppression material
was formed from a blend of 50% PBS resin and 50% PHA
resin (Material 50/50). Material 50/50 had an average thick-
ness of 3.01 mils. The fourth set of bags of weed suppression
material was formed from a blend of 25% PBS resin and
75% PHA resin (Material 25/75). Material 25/75 had an
average thickness of 3.34 mils.

A first set of tests was undertaken to determine the
durability of the bags made of the weed suppression material
12 during storage. In Test 1 bags were constructed from the
four materials identified above and filled with red mulch
(dyed ground pine). The bags in Test 1 were placed on a
pallet and exposed to the elements. In Test 2 bags were filled
with red mulch (dyed ground pine), placed on a pallet,
covered with a white opaque sheet to provide UV protection,
and exposed to the elements. In Test 3 bags filled were with
garden soil, placed on a pallet, and exposed to the elements.
In Test 4 bags were filled with garden soil, placed on a pallet,
covered with a white opaque sheet to provide UV protection,
and exposed to the elements. In Test 5 bags were filled with
palm coir, placed on a pallet, and exposed to the elements.

tested by field tests to determine biodegradation over 30 In Test 6 bags were filled with palm coir, placed on a pallet,
approximately an eight-month period of time to determine covered with a white opaque sheet to provide UV protection,
weed suppression and biodegradation. The biodegradable and exposed to the elements. The results of approximately
weed suppression material 12 that was used in the field eight months of exposure are reported in Table 1 below.
TABLE 1
Test 1 Test 2 Test 3 Test 4 Test 5 Test 6
Material Red Mulch Red Mulch Soil Soil Palm Coir Palm Coir
(Start Uncovered Covered on Uncovered  Covered on  Uncovered Covered on
Dates) on Pallet Pallet on Pallet Pallet on Pallet Pallet
Material Nov. 12, 2014 Nov. 12, 2014  Oct. 28, 2014 Oct. 28, 2014 Nov. 12, 2014 Nov. 12, 2014
100
Material Nov. 12, 2014 Nov. 12, 2014  Oct. 30, 2014 Oct. 30, 2014 Nov. 12, 2014 Nov. 12, 2014
75/25
Material Nov. 12, 2014 Nov. 12, 2014  Oct. 30, 2014 Oct. 30, 2014 Nov. 12, 2014 Nov. 12, 2014
50/50
Material Nov. 12, 2014 Nov. 12, 2014  Oct. 28, 2014 Oct. 28, 2014 Nov. 12, 2014 Nov. 12, 2014
25/75
Dec. 19, 2014 Red Mulch Red Mulch Soil Soil Palm Coir Palm Coir
Uncovered Covered Uncovered  Covered Uncovered Covered
on Pallet on Pallet on Pallet on Pallet on Pallet on Pallet
Material 37 days: no 37 days: no 52 days: no 52 days: no 37 days: no 37 days: no
100 breakdown breakdown breakdown  breakdown  breakdown breakdown
Material 37 days: no 37 days: no 50 days: no 50 days: no 37 days: no 37 days: no
75/25 breakdown breakdown breakdown  breakdown  breakdown breakdown
Material 37 days: no 37 days: no 50 days: no 50 days: no 37 days: no 37 days: no
50/50 breakdown breakdown breakdown  breakdown  breakdown breakdown
Material 37 days: no 37 days: no 52 days: no 52 days: no 37 days: no 37 days: no
25/75 breakdown breakdown breakdown  breakdown  breakdown breakdown
Jan. 15, 2015  Red Mulch Red Mulch Soil Soil Palm Coir Palm Coir
Uncovered Covered Uncovered  Covered Uncovered Covered
on Pallet on Pallet on Pallet on Pallet on Pallet on Pallet
Material 62 days: 62 days: 77 days: no 77 days: no 62 days: no 62 days: no
100 breakdown breakdown breakdown  breakdown  breakdown breakdown
begun begun
Material 62 days: 62 days: 79 days: no 79 days: no 62 days: no 62 days: no
75/25 breakdown breakdown breakdown  breakdown  breakdown breakdown
begun begun
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TABLE 1-continued

Test 1 Test 2 Test 3 Test 4 Test 5 Test 6
Material Red Mulch Red Mulch Soil Soil Palm Coir Palm Coir
(Start Uncovered Covered on Uncovered  Covered on  Uncovered Covered on
Dates) on Pallet Pallet on Pallet Pallet on Pallet Pallet
Material 62 days: no 62 days: no 79 days: no 79 days: no 62 days: no 62 days: no
50/50 breakdown breakdown breakdown  breakdown  breakdown breakdown
Material 62 days: no 62 days: no 77 days: no 77 days: no 62 days: no 62 days: no
25/75 breakdown breakdown breakdown  breakdown  breakdown breakdown
Jun. 26, 2015 Red Mulch Red Mulch Soil Soil Palm Coir Palm Coir
Uncovered Covered Uncovered  Covered Uncovered Covered
on Pallet on Pallet on Pallet on Pallet on Pallet on Pallet
Material 226 days: 226 days: 239 days: 239 days: 226 days: 226 days:
100 top bag top bag top bag no cracked on no
open on top open on top open on top breakdown  top breakdown
Material 226 days: 226 days: 237 days: 237 days: 226 days: 226 days:
75/25 top bag no top bag no open on top no
open on top breakdown open on top breakdown breakdown
Material 226 days: 226 days: 237 days: 237 days: 226 days: 226 days:
50/50 top bag no top bag no open on top no
open on top breakdown open on top breakdown breakdown
Material 226 days: 226 days: 239 days: 239 days: 226 days: 226 days:
25/75 top bag no top bag no open on top no
open on top breakdown open on top breakdown breakdown
The test results indicate that the bags on top of the pallet TABLE 2-continued
that were exposed to sunlight, and therefore UV radiation, 2
had begun to breakdown by 226 days. By contrast, the  Material Test 7 Test 8 Test 9
. . . (Start Plastic on Soil Covered Mulch Covered
covered bags did not experience significant breakdown at Dates) Top of Soil {0 Ground in Ground
226 days. Where bags are used to supply mulch in accor-
dance with the present invention, 4-6 months is considered ,, Material 50 days:mo 49 days: weeds 36 days: weeds
the normal timeframe for which the bags will be transported, 100 breakdown Z?gi;is‘zi’ e iipg:i:i’wn
handled, and stored. Consequently, the bags constructed of below soil below soil
the four materials described above performed adequately Material 50 days:mo 49 days: weeds 36 days: weeds
when shielded from UV radiation. Consequently, the bags 7525 breakdown suppressed; no suppressed;
constructed of weed suppression material in accordance with 35 breakdown 1o breakdown
. . . . below soil below soil
the present invention should be shipped in pallets covered by Material 50 days: no 49 days: weeds 36 days: weeds
opaque material that blocks UV radiation or by other means 50/50 breakdown suppressed; no suppressed;
to reduce exposure to light. breakdown no breakdown
. below soil below soil
A second set of tests were undertaken to determine the 40 Material 50 days:no 49 days: weeds 36 days: weeds
performance of the weed suppression material 12. In Test 7, 25/75 breakdown suppressed; no suppressed;
of the four weed suppression materials described above were breakdown no breakdown
placed on top of the soil of a planting bed, left uncovered by , below soil below soil
Jan. 15, 2015 Plastic on Soil Covered Mulch Covered
mulch, and exposed to the elements. In Test 8, the four weed Top of Soil in Ground in Ground
suppression materials were placed on top of the soil of a ,; Material 77 days: no 76 days: weeds 63 days: weeds
planting bed, covered with garden soil, and exposed to the 100 breakdown suppressed suppressed
elements. In Test 9, the four weed suppression materials Material 77days:no 76 days: weeds 63 days: weeds
. . . 75/25 breakdown suppressed suppressed
were placed on top of the soil of a planting bed, covered with Material 77 days: mo 76 days: weeds 63 days: weeds
red mulch, and exposed to the elements. The results of 50/50 breakdown suppressed suppressed
approximately 8 months of exposure are reported in Table 2 50 Material 77 days:mo 76 days: weeds 63 days: weeds
below. 25/75 breakdown suppressed suppressed
Jan. 27,2015 Plastic on Soil Covered Mulch Covered
Top of Soil in Ground in Ground
TABLE 2 Material 89 days: 88 days: weeds 75 days: weeds
100 breakdown suppressed suppressed; no
Material Test 7 Test 8 Test 9 55 along crease breakdown
(Start Plastic on Soil Covered Mulech Covered underground
Dates) Top of Soil in Ground in Ground Material 89 days: no 88 days: weeds 75 days: weeds
- 75/25 breakdown suppressed suppressed; no
Material Oct. 30, 2014 Oct. 31, 2014 Nov. 13, 2014 breakdown
100 . underground
Material Oct. 30,2014 Oct. 31, 2014 Nov. 13, 2014 60 Material 89 days: no 88 days: weeds 75 days: weeds
75/25 50/50 breakdown suppressed suppressed; no
Material Oct. 30, 2014 Oct. 31, 2014 Nov. 13, 2014 breakdown
50/50 underground
Material Oct. 30, 2014 Oct. 31, 2014 Nov. 13, 2014 Material 89 days: no 88 days: weeds 75 days: weeds
25/75 25/75 breakdown suppressed suppressed; no
Dec. 19, 2014  Plastic on Soil Covered Mulch Covered 65 breakdown

Top of Soil in Ground in Ground underground
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TABLE 2-continued
Material Test 7 Test 8 Test 9
(Start Plastic on Soil Covered Mulech Covered
Dates) Top of Soil in Ground in Ground
Feb. 20, 2015  Plastic on Soil Covered Mulch Covered
Top of Soil in Ground in Ground
Material 112 days: weeds 99 days: weeds
100 suppressed; suppressed; no
breakdown breakdown
underground begun underground
Material 113 days: no 112 days: weeds 99 days: weeds
75/25 breakdown suppressed; suppressed; no
breakdown breakdown
underground begun underground
Material 112 days: weeds 99 days: weeds
50/50 suppressed; no suppressed; no
breakdown breakdown
underground underground
Material 112 days: weeds 99 days: weeds
25/75 suppressed; no suppressed; no
breakdown breakdown
underground underground
Apr. 24, 2015 Plastic on Soil Covered Mulech Covered
Top of Soil in Ground in Ground
Material 175 days: weeds 162 days: weeds
100 suppressed suppressed
Material 175 days: weeds 162 days: weeds
75/25 suppressed suppressed
Material 175 days: weeds 162 days: weeds
50/50 suppressed suppressed
Material 175 days: weeds 162 days: weeds
25/75 suppressed suppressed
Jun. 26, 2015 Plastic on Soil Covered Mulch Covered in
Top of Soil in Ground Ground
Material 237 days: 238 days: weeds 225 days: weeds
100 very little suppressed; suppressed;
breakdown starting to very little
breakdown breakdown
Material 237 days: little 238 days: weeds 225 days: weeds
75/25 breakdown suppressed; suppressed; little
starting to breakdown
breakdown
Material 237 days: some 239 days: weeds 225 days: weeds
50/50 breakdown suppressed; suppressed; little
starting to breakdown
breakdown
Material 237 days: some 239 days: weeds 225 days: weeds
25/75 breakdown suppressed; suppressed; little
starting to breakdown
breakdown

The test results show that each of the weed suppression
materials 12 perform satisfactorily to suppress weeds during
the test period. The tests show that by the end of approxi-
mately 230 days, all four materials were beginning to
breakdown.

As previously indicated, where the ground cover is spread
over a large area without planting beds, the weed suppres-
sion material 12 in the bag 10 may be impervious to both air
and water to ensure total weed control by depriving the
weeds in the underlying soil of moisture and air. In such
circumstances, the impervious weed suppression material 12
may also be used to direct the flow of water toward drainage
facilities or toward adjacent plant beds to increase the water
available for such adjacent planting beds. Such an impervi-
ous weed suppression material may include, among other
materials, a plastic film or a coated paper laminate. The
plastic film or the coated paper laminate may be either
permanent or biodegradable/compostable depending on the
application. The plastic film or the coated paper laminate
may also be colored to blend with the color of the ground
cover.

With continuing reference to FIG. 1, the bag 10 comprises
a first front panel 20, a second front panel 22, and a back
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panel 24. The first front panel 20, the second front panel 22,
and the back panel 24 are all connected together at a first side
edge 26, a second side edge 28, a first end edge 30, and a
second end edge 32 to form the bag 10 for packaging the
ground cover material 14 during shipping, handling, and
storage. The bag 10 further has a center tear strip or indicia
34, a first end tear strip 36, and a second end tear strip 38.
(The terms “tear strip” or “indicia” as used hereinafter
should be understood to refer to bonded seams (glued or hot
melted), sewn seams, tear strips, perforations, or printed cut
lines.) The center tear strip 34 interconnects the first front
panel 20 and the second front panel 22. The first end tear
strip 36 connects the edges of the first front panel 20, the
second front panel 22, and the back panel 24 along the first
end edge 30. The second end tear strip 38 connects the edges
of' the first front panel 20, the second front panel 22, and the
back panel 24 along the second end edge 32.

In order to use the bag 10 for weed suppression, the center
tear strip 34, the first end tear strip 36, and the second end
tear strip 38 are removed from the bag 10. With the tear
strips 34, 36, and 38 removed, the bag 10 is then unfolded
as shown in FIG. 2. A first side fold line 42 corresponds to
the first side edge 26 of the bag 10 (FIG. 1), and a second
side fold line 44 corresponds to the second side edge 28 of
the bag 10 (FIG. 1). Once the bag 10 has been unfolded as
shown in FIG. 2, the ground cover 14 is spread over the bag
10 in its open and unfolded configuration.

Although the bag 10 has been described in connection
with the use of tear strips 34, 36, and 38, as indicated above,
other opening means, such as bonded seams (glued or hot
melted), sewn seams, perforations, or printed cut lines may
be used in connection with the present invention. Particu-
larly, the printed cut lines direct the user to those places on
the bag that should be cut in order to open the bag 10 to its
open and unfolded configuration shown in FIG. 2. Instead of
printed cut lines, perforations may be provided to facilitate
the opening of the bag 10 along the edges and center. In
another embodiment, instead of a tear strip, the edges 30 and
32 may be sealed by a standard sewn closure which is easily
opened by pulling on the thread of the sewn closure. Also,
the center tear strip 34 may be accessible from the inside of
the bag once the edges have been opened by removing the
tear strips 36 and 38.

FIGS. 3 and 4 show a second embodiment of a bag 100
of the present invention. The bag 100 comprises a first front
panel 120, a second front panel 122, and a back panel 124.
The first front panel 120, the second front panel 122, and the
back panel 124 are all connected together at a first end edge
126, a second end edge 128, a first side edge 130, and a
second side edge 132 to form the bag 100 for packaging the
ground cover material during shipping, handling, and stor-
age. The bag 100 further has a center tear strip 134, a first
side tear strip 136, and a second side tear strip 138. The
center tear strip 134 interconnects the first front panel 120
and the second front panel 122. The first side tear strip 136
connects the edges of the first front panel 120, the second
front panel 122, and the back panel 124 along the first side
edge 130. The second side tear strip 138 connects the edges
of the first front panel 120, the second front panel 122, and
the back panel 124 along the second side edge 132.

In order to use the bag 100 as a weed suppression
material, the center tear strip 134, the first side tear strip 136,
and the second side tear strip 138 are removed from the bag
100. With the tear strips 134, 136, and 138 removed, the bag
100 is then unfolded as shown in FIG. 4. A first end fold line
142 corresponds to the first end edge 126 of the bag 100, and
a second end fold line 144 corresponds to the second end
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edge 128 of the bag 100. Once the bag 100 has been
unfolded as shown in FIG. 4, the ground cover material 14
contained within the bag 100 is spread over the bag 100 in
its open and unfolded configuration. Further, as previously
stated, other opening indicia, such as bonded seams (glued
or hot melted), sewn seams, perforations, or printed cut
lines, can be substituted for the tear strips 134, 136, and 138.

FIGS. 5 and 6 show a third embodiment of a bag 200 of
the present invention. The bag 200 comprises a front panel
220 and a back panel 224. The front panel 120 and the back
panel 224 are connected together at a first side edge 226, a
second side edge 228, a first end edge 230, and a second end
edge 232 to form the bag 200 for packaging the ground
cover material during shipping, handling, and storage. The
bag 200 further has a side tear strip 234, a first end tear strip
236, and a second end tear strip 238. The side tear strip 234
interconnects the front panel 220 and the back panel 224.
The first end tear strip 236 interconnects the edges of the
front panel 220 and the back panel 224 along the first end
edge 230. The second end tear strip 238 interconnects the
edges of the front panel 220 and the back panel 224 along
the second end edge 232.

In order to use the bag 200 as a weed suppression
material, the side tear strip 234, the first end tear strip 236,
and the second end tear strip 238 are removed from the bag
200. With the tear strips 234, 236, and 238 removed, the bag
200 is then unfolded as shown in FIG. 6. A side fold line 244
corresponds to the second side edge 228 of the bag 200 (FIG.
5). Once the bag 200 has been unfolded as shown in FIG. 6,
the ground cover material 14 contained within the bag 200
is spread over the bag 200 in its open and unfolded con-
figuration. Further, as previously stated, other opening indi-
cia, such as bonded seams (glued or hot melted), sewn
seams, perforations, and printed cut lines, can be substituted
for the tear strips 234, 236, and 238.

FIGS. 7 and 8 show a fourth embodiment of a bag 300 of
the present invention. The bag 300 comprises a front panel
320 and a back panel 324. The front panel 320 and the back
panel 324 are connected together at a first end edge 326, a
second end edge 328, a first side edge 330, and a second side
edge 332 to form the bag 300 for packaging the ground
cover material during shipping, handling, and storage. The
bag 300 further has an end tear strip 334, a first side tear strip
336, and a second side tear strip 338. The end tear strip 334
interconnects the front panel 320 and the back panel 324.
The first side tear strip 336 interconnects the edges of the
front panel 320 and the back panel 324 along the first side
edge 330. The second side tear strip 338 interconnects the
edges of the front panel 320 and the back panel 324 along
the second side edge 332.

In order to use the bag 300 as a weed suppression
material, the end tear strip 334, the first side tear strip 336,
and the second side tear strip 338 are removed from the bag
300. With the tear strips 334, 336, and 338 removed, the bag
300 is then unfolded as shown in FIG. 8. A side fold line 344
corresponds to the second end edge 328 of the bag 300 (FIG.
7). Once the bag 300 has been unfolded as shown in FIG. 8,
the ground cover material 14 contained within the bag 300
is spread over the bag 300 in its open and unfolded con-
figuration. Further, as previously stated, other opening indi-
cia, such as bonded seams (glued or hot melted), sewn
seams, perforations, or printed cut lines, can be substituted
for the tear strips 334, 336, and 338.

FIGS. 9 and 10 show a fifth embodiment of a bag 400 of
the present invention. The bag 400 comprises a first front
panel 420 with an extra underlying panel 421, a second front
panel 422 with an extra underlying panel 423, and a back
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panel 424. The first front panel 420 with its extra underlying
panel 421, the second front panel 422 with its extra under-
lying panel 423, and the back panel 24 are all connected
together at a first side edge 426, a second side edge 428, a
first end edge 430, and a second end edge 432 to form the
bag 400 for packaging the ground cover material during
shipping, handling, and storage. The bag 400 further has a
center tear strip 434, a first end tear strip 436, and a second
end tear strip 438. The center tear strip 434 interconnects the
first front panel 420 and the second front panel 422. The first
end tear strip 436 interconnects the edges of the first front
panel 420, the second front panel 422, and the back panel
424 along the first end edge 430. The second end tear strip
438 interconnects the edges of the first front panel 420, the
second front panel 422, and the back panel 424 along the
second end edge 432. The underlying panel 421 is hinged to
the first front panel 420 adjacent the center tear strip 434 and
is folded back underneath the first front panel 420 inside of
the bag 400. Likewise, the underlying panel 423 is hinged to
the second front panel 422 adjacent the center tear strip 434
and is folded back underneath the second front panel 422
inside of the bag 400. The extra underlying panel 421 and
the extra underlying panel 423 may be placed above the first
front panel 420 and the second front panel 422, respectively,
instead of underlying those front panels 420 and 422.

In order to use the bag 400 as a weed suppression
material, the center tear strip 434, the first end tear strip 436,
and the second end tear strip 438 are removed from the bag
400. With the tear strips 434, 436, and 438 removed, the bag
400 is then unfolded as shown in FIG. 10. A first side fold
line 442 corresponds to the first side edge 426 of the bag 10.
A second side fold line 444 corresponds to the second side
edge 428 of the bag 400. A third fold line 441 corresponds
to the hinged connection between the first front panel 420
and its underlying panel 421. A fourth fold line 443 corre-
sponds to the hinged connection between the second front
panel 422 and its underlying panel 423. The extra underlying
panels 421 and 423 provide extra weed suppression material
to accommodate the volume of ground cover material con-
tained within the bag 400. Once the bag 400 has been
unfolded as shown in FIG. 10, the ground cover material 14
contained within the bag 400 is spread over the bag 400 in
its open and unfolded configuration with its extra area
provided by the extra panels 421 and 423. Further, as
previously stated, other opening indicia, such as bonded
seams (glued or hot melted), sewn seams, perforations, or
printed cut lines, can be substituted for the tear strips 434,
436, and 438.

Preferably, the bags 10, 100, 200, 300 and 400 are flat
tube bags that are sewn at the edges and along one side to
provide the opening lines. Other types of bags, such as
gusset bags, may be used in connection with the invention.

One construction of bags in accordance with the present
invention comprises a tube bag made of three layers of 50
pound basis weight, wet strength Kraft paper. The bags were
installed in planting beds with pine bark mulch. Over a
seven-month period, the bags had begun to degrade in
response to environmental conditions. The bags, however,
continued to suppress weed growth at approximately a 90%
reduction compared to planting beds without the weed
suppression material.

The construction of bag 10 or 200 is suitable for use with
a method for planting individual plants, such as flowers
and/or vegetables in a planting bed with existing soil.
Particularly, the bag 10 or 200 is constructed of water
permeable, biodegradable material, and the bag 10 or 200 is
filled with ground cover including but not limited to
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enriched composted soil, mulches (organic and inorganic),
soil amendment products, or mixtures thereof. The bag 10 or
200 is laid out on the planting bed, opened along indicia 34,
36, and 38 for the bag 10 or along indicia 234, 236, and 238
for the bag 200. Once opened the bag 10 or 200 is unfolded
to a flat configuration, the ground cover in the bag 10 or 200
is spread out to cover the water permeable, biodegradable
material of the bag 10 or 200. In order to facilitate the
spreading of the ground cover over the water permeable,
biodegradable material of the bag 10 or 200, a lip may
optionally be created along the edge of the flattened bag by
folding and securing the material to itself along the indicia.
The lip provides a barrier to retain the ground cover from
spreading beyond the edge of the flattened bag. Once the bag
10 or 200 has been opened, laid flat, and covered with the
ground cover, individual openings are made through the
ground cover, through the water permeable, biodegradable
material of the bag 10 or 200, and into the underlying soil
of the planting bed. Individual plants are then inserted into
each of the openings. Each individual plant therefore is in
contact with the overlying ground cover, the water perme-
able, biodegradable material of the bag 10 or 200, and the
underlying soil of the planting bed. The method employing
the bag 10 or 200 for planting individual plants in the
planting bed offers several advantages. First, the ground
cover in the bag 10 or 200 amends the soil of the planting
bed and delivers nutrients to the individual plants. Second,
the water permeable, biodegradable material of the bag 10 or
200 creates a weed barrier between the individual plants.
Third, the water permeable, biodegradable material of the
bag 10 or 200 acts as a mulch to retain moisture in the soil
of the planting bed. Fourth, the water permeable, biodegrad-
able material of the bag 10 or 20 degrades over the course
of a growing season so that the bag material can simply be
tilled into the soil of the planting bed the following year
thereby eliminating the need to dispose of the bag 10 or 200.

The construction of bag 100 or 300 constitutes a founda-
tion buffer bag and is suitable for use with a method for
creating a protective buffer zone about 12-18 inches in width
around the foundation of a building to inhibit the intrusion
of insects and to protect against water damage. The buffer
bag 100 or 300 is constructed of a water impermeable,
non-degradable material, and the buffer bag 100 or 300 is
filled with a ground cover such as rock material or synthetic
particles. In the first step of the method, organic material is
removed from the buffer zone around the foundation of the
building. The grade of the buffer zone should slope away
from the foundation. The buffer bag 100 or 300 is dimen-
sioned to coincide with the width of the buffer zone. After
the buffer zone has been cleared of organic material and
graded, the buffer bag 100 or 300 is laid in the buffer zone
adjacent the foundation of the building, opened along indicia
134, 136, and 138 for the buffer bag 100 and along indicia
334, 336, and 338 for the buffer bag 300, and unfolded to a
flat configuration covering the buffer zone adjacent the
building foundation. The buffer bag 100 or 300 may option-
ally have a lip as previously described with respect to the
bag 10 or 200 used for planting individual plants in a
planting bed. Once unfolded, the ground cover in the buffer
bag 100 or 300 is spread out to cover the flat impermeable,
non-degradable material of the buffer bag 100 or 300 except
for a segment of the impermeable, nondegradable material at
one end of the bag 100 or 300. The second buffer bag is laid
out in the same fashion and overlaps the uncovered segment
of'the first buffer bag. The ground cover in the second buffer
bag is then spread out to cover the overlap leaving another
uncovered segment at the opposite end of the second buffer
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bag to accommodate the third buffer bag, and so on until the
buffer zone is covered with ground cover. The method
employing the buffer bag 100 or 300 for creating the
protective buffer zone around the foundation of the building
offers several advantages. First, the ground cover, such as
rock material and synthetic particles, in the protective buffer
zone inhibits ingress of insects to the foundation of the
building. Second, the ground cover in the bag can be
selected for size, shape, and coloration in order to provide a
desired aesthetic appearance for the buffer zone. Third,
because the material of the bag is water permeable and
non-degradable the flattened bag can serve as flashing to
direct water away from the foundation of the building.

Turning to FIGS. 16-19, a buffer spray bag 1600 is used
to create a chemical pesticide barrier around the foundation
of a building. Particularly, the spray bag 1600 comprises a
front panel 1620 and a back panel 1624. The front panel
1620 and the back panel 1624 are formed of a continuous
web of water impermeable, non-degradable material with a
fold 1658 at fold end 1657. At the opposite opening end
1661, the front panel 1620 and the back panel 1624 are
coterminous. The front panel 1620 has a pair of front panel
sleeves 1648 connected along the side edges 1626, and the
back panel 1624 has a pair of back panel sleeves 1650
connected along the side edges 1628. The sleeves 1648 and
1650 are formed by overlapping portions of side edges 1626
and 1628 of the front panel 1620 and the back panel 1624
respectively and securing the overlap portions by means
gluing, heat bonding, or stitching along sleeve stitch lines
1659 (FIG. 17). As best seen in FIG. 18, the back panel
sleeves 1650 may be slightly shorter than front panel sleeves
1648 so that a portion 1655 of the back panel 1624 extends
beyond the back panel sleeve 1650 at the opening end 1661
of the spray bag 1600. The portion 1655 assures that a gap
1653 exists between the back panel sleeves 1650 and the
front panel sleeves 1648 sleeves when spray bags 1600 are
laid end to end (FIG. 19).

With reference to FIG. 16, the spray bag 1600 is enclosed
by stitching the front panel 1620 and the back panel 1624
together along the side stitch lines 1664, along the fold end
stitch line 1662, and along the opening end stitch line 1660.
Prior to closing the spray bag 1600 by means of opening end
stitch line 1660, the spray bag 1600 is filled with ground
cover 1614, such as rock material or synthetic particles. In
alternative embodiments, the spray bag 1600 may have
sleeves 1648 and 1650 only on one side of the spray bag
1600. In addition, the sleeves 1648 and 1650 and the front
and back panels 1620 and 1624 may be joined by means
other than stitching, including for example gluing.

In order to use the spray bag 1600, the spray bag 1600 is
first placed flat on the ground adjacent the foundation 1668
(FIG. 19) of a building and is opened by removing the
stitching along the side stitch lines 1664, along fold end
stitch line 1662, and along opening end stitch line 1660.
Once the stitching has been removed, the spray bag 1600 is
opened. In FIG. 17, the spray bag 1600 is shown in a
partially opened configuration, and the spray bag 1600 is
shown in its fully open configuration in FIGS. 18 and 19.
Because the front panel 1620 and the back panel 1624 are
joined by the fold 1658 that extends beyond the ends of the
front panel sleeves 1648 and the back panel sleeves 1650,
gaps 1652 R created between adjacent the front panel
sleeves 1648 and the back panel sleeves 1650. Once the
spray bag 1600 has been laid flat as shown in FIGS. 18 and
19, tubing 1654 is inserted into the sleeves 1648 and 1650.
Emitters or spray heads 1656 are then attached to the tubing
1654 where the tubing 1654 is exposed at the gaps 1652 and
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1653. With reference to FIG. 19, a liquid pesticide is
delivered under pressure through the tubing 1654 to emitters
1656 to thereby create spray patterns 1666 above the ground
cover 1614. By periodically treating the ground cover 1614
with the liquid pesticide, insects and other pests may be
controlled around the foundation 1668.

The construction of bags 10, 100, 200, and 300 are
suitable for use with a method for controlling erosion at the
point where a downspout or other conduit discharges water
onto the surrounding landscape or where other water runoff
channels on a landscape occur. The bags 10, 100, 200, and
300 are constructed of a water permeable, non-degradable
material, and the bags 10, 100, 200, and 300 are filled with
ground cover, such as rock material or synthetic particles.
The water permeable, non-degradable bags 10, 100, 200,
and 300 are laid out so that the downspout or other conduit
or runoff channel discharges water directly onto the front
panels 20 and 22 of the bag 10, the front panels 120 and 122
of the bag 100, the front panel 220 of the bag 200, and the
front panel 320 of the bag 300. Because the material of the
bags 10, 100, 200, and 300 is water permeable, the water
passes into the bags and is dispersed into the surrounding
soil through the back panel 24 of the bag 10, the back panel
124 of the bag 100, the back panel 224 of the bag 200, and
the back panel 324 of the bag 300. The back panels may be
less water permeable than the front panels. The ground cover
provides structure for the bag and keeps the back panel of
the bag frictionally engaged with the soil below. Alterna-
tively, the water permeable, non-degradable bags 10, 100,
200, and 300 may be open along indicia 34, 36, and 38 of
the bag 10, indicia 134, 136, and 138 of the bag 100, indicia
234, 236, and 238 of the bag 200, and indicia 334, 336, and
338 of the bag 300 and unfolded to a flat configuration under
the downspout. The ground cover is then spread over the flat
bag so that the water discharged from the downspout
impinges directly on the ground cover. The ground cover
holds the water permeable, non-degradable material of the
bag securely against the underlying soil to frictionally
engage and hold the soil in place. The bag material can be
colored to blend with the landscape when the bag is used
unopened, and the ground cover can be sized, shaped, and
colored for aesthetic purposes when the bag is used in the
opened and flat configuration.

With reference to FIGS. 13-15, and alternative downspout
bag 1400 is useful for controlling erosion at the point where
a downspout 1300 or other conduit discharges water onto the
surrounding landscape or where other water runoff channels
on a landscape occur. The downspout bag 1400 is con-
structed of a water permeable, non-degradable material, and
the downspout bag 1400 is filled with ground cover 1414,
such as rock material or synthetic particles. The water
permeable, non-degradable downspout bag 1400 is posi-
tioned under the downspout 1300 or other conduit or runoff
channel as shown in FIGS. 13 and 14.

The downspout bag 1400 has a front panel 1420, a back
panel (not shown), and an overlying flap 1446. The down-
spout bag 1400 is enclosed by joining the front panel 1420
to the back panel by means of stitch lines 1464 along sides
1428, by means of an upstream end stitch line 1462 along
upstream end 1457, and by means of a downstream end
stitch line 1460 along downstream end 1461. The overlying
flap 1446 is an extension of either the front panel 1420 or the
back panel of the downspout bag 1400. The back panel and
the overlying flap 1446 may be less water permeable than
the front panel 1420 in order to direct the water flow away
from the downspout 1300. Before use, the downspout flap
1446 is folded over onto the front panel 1420 and is
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temporarily attached to the front panel 1420. In use, the flap
1446 is detached from the front panel 1420 and unfolded
into the position shown in FIGS. 14 and 15. The downspout
1300 discharges water directly onto the front panel 1420 of
the downspout bag 1400. Because the material of the down-
spout bag 1400 is permeable, the water passes into the
downspout bag 1400 and is dispersed into the surrounding
soil through the back panel (not shown) of the downspout
bag 1400. The ground cover 1414 provides structure for the
downspout bag 1400 and keeps the back panel of the
downspout bag 1400 frictionally engaged with the soil
below. In addition, the downspout flap 1446 provides a
spillway for water that has not soaked through the back
panel of the downspout bag 1400 and into the soil below.
Consequently, the downspout flap 1446 alleviates soil ero-
sion that might occur at the downstream end 1461 of the
downspout bag 1400.

While this invention has been described with reference to
preferred embodiments thereof, it is to be understood that
variations and modifications can be affected within the spirit
and scope of the invention as described herein and as
described in the appended claims.

We claim:

1. A weed suppression system for a planting bed having
soil, the system comprising:

a. a bag comprising:

i. a front panel formed from a sheet of weed suppres-
sion material and having a front panel area;

ii. a back panel formed from a sheet of weed suppres-
sion material and having a back panel area, wherein
the front panel and the back panel are joined at their
end edges and their side edges to form a completely
enclosed bag, wherein at least one end edge or one
side edge constitutes a fold line, and wherein the bag
has a bag area comprising the front panel area and
the back panel area; and

iii. indicia along which the bag is opened so that the bag
unfolds along the fold line into a single flat sheet of
weed suppression material including the entire bag
area; and

iv. wherein the weed suppression material is in contact
with existing soil and comprises a porous, water
permeable, biodegradable film formed from a poly-
butylene succinate (PBS) resin; and

b. a sufficient amount of ground cover contained within

the bag to cover the bag area when the bag is unfolded

and laid flat on the soil.

2. The weed suppression system of claim 1, wherein the
weed suppression material comprises a porous, water per-
meable, biodegradable film formed from a blend of poly-
butylene succinate (PBS) resin and a polyhydroxy alkanoate
(PHA) resin.

3. The weed suppression system of claim 2, wherein the
weed suppression material comprises a porous, water per-
meable, biodegradable film formed from blends ranging
between 100%-25% of the polybutylene succinate (PBS)
resin and 0%-75% of the polyhydroxy alkanoate (PHA)
resin.

4. The weed suppression system of claim 3, wherein the
rate of biodegradation the weed suppression material
increases with a decreased percentage of polyhydroxy
alkanoate (PHA) resin in the resin blend.

5. The weed suppression system of claim 1, wherein the
weed suppression material has perforations to provide vapor
permeability.
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6. The weed suppression system of claim 1, wherein the
weed suppression material is colored to match the color of
the ground cover.

7. The weed suppression system of claim 1, wherein the
weed suppression material includes an additive selected
from the group comprising fertilizer, pesticide, insecticide,
herbicide, or beneficial microbes for release into the under-
lying soil wherein an amount of the additive is based on the
bag area.

8. The weed suppression system of claim 1, wherein the
ground cover material is selected from the group comprising
mulch, rock material, composted soil, and ground synthetic
particles.

9. The weed suppression system of claim 1, wherein the
bag has a temporary removable impervious inner liner
adjacent the weed suppression material.

10. The weed suppression system of claim 1, wherein the
bag has a temporary removable impervious outer liner
adjacent the weed suppression material.

11. A method for controlling weeds in a planting bed
having soil, the method comprising:

a. placing a bag on the soil of the planting bed, the bag

comprising:
i. a front panel formed from a sheet of weed suppres-
sion material and having a front panel area;
a back panel formed from a sheet of weed suppres-
sion material and having a back panel area, wherein
the front panel and the back panel are joined at their
end edges and their side edges to form a completely
enclosed bag filled with ground cover, wherein at
least one end edge or one side edge constitutes a fold
line, and wherein the bag has a bag area comprising
the front panel area and the back panel area and
wherein the ground cover is in a sufficient amount to
cover the bag area when the bag is unfolded and laid
flat on the soil; and
iii. indicia along which the bag is opened so that the bag
unfolds along the fold line into a single flat sheet of
weed suppression material including the entire bag
area;
iv. wherein the weed suppression material is in contact
with existing soil and comprises a porous, water

=

ii.

5

10

15

20

25

30

35

40

22

permeable, biodegradable film formed from a poly-
butylene succinate (PBS) resin; and

b. opening the bag along the indicia and unfolding the bag

to lay flat on the soil; and

c. spreading the ground cover over the front panel and the

back panel of the unfolded bag.

12. The method of claim 11, wherein the weed suppres-
sion material comprises a porous, water permeable, biode-
gradable film formed from a blend of polybutylene succinate
(PBS) resin and a polyhydroxy alkanoate (PHA) resin.

13. The method of claim 12, wherein the weed suppres-
sion material comprises a porous, water permeable, biode-
gradable film formed from blends ranging between 100%-
25% of the polybutylene succinate (PBS) resin and 0%-75%
of the polyhydroxy alkanoate (PHA) resin.

14. The method of claim 13, wherein the rate of biodeg-
radation the weed suppression material increases with a
decreased percentage of polyhydroxy alkanoate (PHA) resin
in the resin blend.

15. The method system of claim 11, wherein the weed
suppression material has perforations to provide vapor per-
meability.

16. The method system of claim 11, wherein the weed
suppression material is colored to match the color of the
ground cover.

17. The method system of claim 11, wherein the weed
suppression material includes an additive selected from the
group comprising fertilizer, pesticide, insecticide, herbicide,
or beneficial microbes for release into the underlying soil
wherein an amount of the additive is based on the bag area.

18. The method system of claim 11, wherein the ground
cover material is selected from the group comprising mulch,
rock material, composted soil, and ground synthetic par-
ticles.

19. The method system of claim 11, wherein the bag has
a temporary removable impervious inner liner adjacent the
weed suppression material.

20. The method system of claim 11, wherein the bag has
a temporary removable impervious outer liner adjacent the
weed suppression material.
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